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© Fiber optic connector. 


© A fiber optical connector serves for splicing op- 
tical fibers (34, 39) end-to-end in axial alignment. 
The connector has a housing with a bottom section 
(10) and three top sections (14, 16. 18), each hin- 
gedly attached to the bottom section and latchable 
thereto. The bottom section has chambers (11, 12) 
with the V-shaped grooves (20-23) for receiving and 
properly orienting the optical fibers end-to-end. The 
top end sections (14, 16) each contain lands or 
fingers (26, 27) which, when closed, urge the fibers 
into the correct position within the V-shaped grooves 
and lock them there by exerting pressure on protec- 
tive jackets (29. 38) surrounding the cores of the 
fibers. The center top section (18) has a land or 
^finger (36) which closes directly onto the stripped 
^ ends of the optical fibers, forcing correct and precise 

^alignment and locking them in this orientation. 

00 

CO 


Fl G.2 



CM 


Ul 


Xerox Copy Centre 


BNSOOC1D: <EP 02901B8A2_I_> 


0 290 188 


FIBER OPTIC CONNECTOR 


Field of the Invention 


SUMMARY OF THE INVENTION 


This invention relates generally to a fiber optic 
connector and more particularly to joining or splic- 
ing two or more optical fibers together. 


Background of the Invention 10 


The use of optical fibers as light guides or 
wave guides is now common in such fields as 
communications, local area networks, data trans- is 
mission and optoelectronics. The need for splicing 
two single fibers in end-to-end orientation is well 
recognized and much development has been done 
with fusion techniques and with mechanical devices 
to achieve precise axial alignment The devices 20 
generally are expensive, require a highly* skilled 
individual for correct application and usually grip 
only the optic fiber itself, resulting in a fragile 
assembly requiring delicate handling as well as 
additional, protective packaging to prevent breaking ss 
the brittle fiber. 

The available prior art devices often comprise 
many separate pieces, adding to the difficulty of 
assembly. Additionally, these pieces will vary di- 
mensional ly one to another, even under careful oo 
manufacturing practice, and these variations will 
contribute to lateral misalignment of the optic fibers 
being spliced. Lateral misalignment is the greatest 
single factor in optic signal loss in fiber splices. 
Further, existing mechanical splices typically do 35 
not permit inspection of the fiber to fiber orientation 
after the fibers are in their locked condition. 

Many prior art devices employ V-shaped 
grooves to aid in aligning the fibers. One such 
device for mounting optical fibers as described in 40 
US-A-4562632 has a base with a terminal position- 
ing V-groove for placing a terminal in a reference 
position and a V-groove for positioning the optical 
fiber. Another known device shown In^ US-A- 
4181400 is a two-part connector for joining the 45 
optical fibers wherein each part contains a cylin- 
drical sleeve with a V-shaped longitudinal groove 
sloped in relation to the axis of the sleeve. Other 
prior art devices employing V-shaped grooves or 
the like are shown in US-A-4201444, US-A- so 
4354731 and GB-A-2074748B. 


The present invention provides a number of 
features not found in other devices, including those 
described in the aforenoted patents. These features 
make the optical fiber connector of the present 
invention easier to use so that durable, high effi- 
ciency, low loss splices can be made faster by less 
skilled individuals. The present invention may be 
used for splicing multi-mode as well as single- 
mode optical fiber. 

The optical fiber connector of the present in- 
vention comprises a single molded body having 
four segments or sections appropriately hinged, 
thus eliminating multiple part handling and prevent- 
ing incorrect assembly. It has a means whereby 
the device may be temporarily firmly held by a 
separate fixture, thus freeing both hands for the 
assembly operations of guiding and placing the 
fiber with one hand while closing the locking por- 
tion of the device with the other. 

The bottom section of the connector body con- 
tains chambers with V-shaped grooves which per- 
mit easy insertion of the jacketed portion of the 
optical fiber on each end, with a short length of 
fiber filament end exposed in preparation for splic- 
ing. The grooves are formed in three principal 
areas. The outer grooves are inclined at a small 
angle to the grooves in the central area. The pur- 
pose of this inclination is to bend the fiber slightly 
to encourage the short exposed filament to lie in 
the bottom of the groove in the central area. 

The upper segments or sections of the connec- 
tor have lands or fingers to close on the fiber buffer 
or exposed optical fiber to force it into the bottom 
of the groove and lock it there. The outer segments 
are each provided with crosswise fins to force a 
misaligned fiber into the bottom of the groove 
without damage and thus prevent trapping a fiber 
in the misaligned position beside the finger. 

The optical fiber connector of the present in- 
vention permits handling of only one fiber at a time, 
locking each fiber in place by gripping both the 
fiber and its plastic jacket (buffer), and permitting 
examination of the orientation of the fibers one to 
another before finally locking the fiber ends into the 
axially aligned position. In addition to permitting 
inspection, a short length of ach fiber, as well as 
the ends of the fibers and the joint between them, . 
are accessible so that an index matching fluid or 
epoxy can readily be applied before closing the 
splice connector and locking the fibers in align- 
ment. While providing these desirable features, the 
connector splicing device is a single piece, thus 
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preventing incorrect assembly and making possible 
the manufacture of the device at low cost. 

Th connector of th present inv ntion may be 
constructed to accept and splice more than one 
pair of optical fibers at a time. For example, by 
providing two or more parallel chambers with V- 
shaped grooves, two or more pair of fibers may be 
simultaneously spliced end to end. 

A strain or tension relief may be installed over 
the connector or splice assembly to relieve the 
tension on the cable at each end. The strain relief 
comprises two sections. One section has grooves 
which receive flanged ferrules inserted over the 
prepared end of each optical fiber cable. The sec- 
ond strain relief section may be snapped together 
with the first to provide a quick and easy means of 
strain relief. 

Finally, the connector body may conveniently 
be provided with a projection along its bottom 
adapted to be received and held in a fixture as- 
sembly. This permits the operator to have both 
hands free during the splicing operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a perspective view of one embodi- 
ment of the present invention illustrating the fiber 
optic connector in the open position without optical 
fiber. 

FIG. 2 is a perspective view of the connector 
of FIG. 1 illustrating one stage of the splicing 
technique in accordance with the invention wherein 
two optical fibers are locked in place by the outer 
top segments of the connectors and the center top 
segment is open. 

FIG. 3 is a side view of the connector of FIG. 
1 illustrating a completed splice in accordance with 
the invention with the spliced optical fibers shown 
in phanthom. 

FIG. 4 is a sectional view taken along a line 
A-A of FIG. 3 illustrating the connector in the 
closed and latched position gripping the fiber buffer 
securely. 

FIG. 5 is a sectional view taken along a line 
B-B of FIG. 3 illustrating the connector at a partially 
closed stage with an assumed misaligned optic 
fiber in contact with the crosswise vane forcing 
proper fiber alignment. 

FIG. 6 is also a sectional view taken along a 
line B-B of FIG. 3 illustrating the connector at a 
stage subsequent to that of FIG. 5 in the closed 
and latched position with the optical fiber properly 
located. 


FIG. 7 is a sectional view taken along a line 
at C-C of FIG. 3 in the central portion of the 
conn ctor illustrating the optical fibers b ing held 
in precise axial alignment in the closed and latched 

5 position. 

FIG. 8 is an end view of the connector in the 
closed position showing it held firmly in a fixture 
which permits both hands of the operator to be free 
for the splicing operation. 

w FIG. 9 is a sectional view of a double splice 

connector taken at a location equivalent to the line 
A-A of FIG. 3 and illustrating the connector in the 
closed and latched position gripping the buffers of 
two optical fibers. 

75 FIG. 10A illustrates a -strain relief device ap- 

plied over the connector of the present invention 
for relieving cable tension and protecting the con- 
nector splice from mechanical damage as well as 
tension induced failure. 

20 FIG. 1 0B is a section view of the strain relief 

of FIG. 10A taken along line D-D. 


DETAILED DESCRIPTION OF THE PREFERRED 
25 EMBODIMENT 


FIG. 1 illustrates a preferred embodiment of 
the present invention for joining or splicing of op- 

$0 tical fibers using a connector or splice. The con- 
nector comprises a foldable, latchable holder hav- 
ing four main sections, each shown in the open 
position in FIG. 1. The connector body 10 includes 
two chambers 11 and 12 which receive optical 

35 fibers having plastic insulating jackets or buffers 
surrounding the optical fiber. A central chamber 13 
receives and aligns the ends of both optical fibers 
which have been stripped of their insulating jackets 
or buffers. A first buffer lock 14 is connected to the 

40 body 10 by a flexible hinge 15 such that buffer lock 
14 can be closed over chamber 11. A second 
buffer lock 16 is similarly joined to the body 10 by 
flexible hinge 17 and a fiber lock 18 is connected 
to the body 10 by a hinge 19. Buffer lock 16 can 

45 be closed over chamber 12 and fiber lock 18 can 
be closed over chamber 13. Buffer locks 14 and 16 
and fiber lock 18 can be closed independent of one 
another. 

Chamber 11 comprises a first V-shaped groove 
so 20 which is sized to receive the jacketed optical 
fiber and a second V-shaped groove 21 sized to 
receive the optical fiber from which the plastic 
jacket has been removed. The first V-shaped 
groove 20 is inclined relative to the second V- 
55 shaped groove 21 so that the included angle be- 
tween 20 and 21 is somewhat less than 180°. A 
suitable angle for the purpose of this invention has 
been found to be 173° though it should be clearly 
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understood that the invention is not restricted to 
this angle. 

Chamber 12 also comprises a first V-shaped 
groove 22 and a second V-shaped groove 23 which 
are oriented similarly to V-shaped grooves 20 and 

21. respectively, of chamber 11. Chamber 13 com- 
prises a single V-shaped groove which is co-linear 
with V-shaped grooves 21 and 23 and is therefore 
inclined with respect to V-shaped grooves 20 and 

22. The included angle between the planar side 
walls of V-shaped grooves 20, 21, 22, 23 and of 
chamber 13 is suitably 60° , although again not 
restricted to this angle. 

Buffer locks 14 and 16 are similar, but for the 
purposes of this invention, are of opposite hand or 
mirror images of one another. Only buffer lock 14 
will therefore be described fully. 

Buffer lock 14 comprises an outer portion 24 
and . an inner portion 25. The inner portion 25 
comprises a land section 26 which, when buffer 
lock 14 is closed, grips the fiber buffer; a land 
section 27 which, when closed, grips the optical 
fiber; and a cross vane 28. the purpose of which 
will be described below. 

FIG. 4 is a cross section of the body 10 at 
buffer lock 14 in the land section 26 and V-shaped 
groove 20 with buffer lock 14 in the closed and 
latched position. The V-shaped groove 20 and land 
26 are sized so that in the closed and latched 
position, the optical fiber buffer or plastic jacket 29 
is pressed into V-shaped groove 20 and held firmly 
by the edge surface 30 of land 26. The sides of 
land 26 are inclined at an included angle of not 
more than that of V-shaped groove 20 or preferably 
less so as not to press into the sides of V-shaped 
groove 20. For the purposes of this embodiment, 
the included angle on the sides of land 26 may be 
about 50°. Referring still to FIG. 4, the outer por- 
tion 24 of buffer lock 14 comprises a latching 
surface 31 which snaps over an appropriate ledge 
32 on body 10 and, in cooperation with hinge 15, 
applies and maintains a firm grip on buffer 29 
between land surface 30 and the side walls of the 
V-shaped groove 20. 

Referring now to FIG. 3 and buffer lock 14, it 
will be understood that the edge surface 30 of land 
26, shown in phantom, is inclined at a suitable 
angle such that it contacts buffer 29 along surface 
26 and maintains an approximately uniform grip 
along that portion of buffer 29 residing in body 10. 
Optical fiber 34, from which the buffer 29 has been 
removed at the end. extends to about the middle of 
the center area of body 10. Similarly, an optical 
fiber 39 with buffer 38 is held by buffer lock 16. 
The end of optical fiber 39 from which the buffer 
38 has been removed extends into the center sec* 
tion of body 10 such that the prepared ends of 
fiber 34 and fiber 39 are in close proximity. Both 


fiber ends are held by fiber lock 18. 

Referring again to FIG. 1. as buffer lock 14 is 
closed over body 10, land 27 moves into V-shaped 
groove 21 and crossvane 28 moves into cross slot 

5 33. Cross vane 28 is oriented perpendicular to the 
axis of land 27 and slot 33 is oriented perpendicu- 
lar to the longitudinal axis of V-shaped groove 21. 
In addition, the crosswise edge of vane 28 is 
coplanar with the edge of land 27. The purpose 

10 and action of vane 28 in practicing this invention 
will be readily understood from the following de- 
scription with reference to FIG. 5. 

FIG. 5 illustrates a cross section taken along a 
line B-B of FIG. 3 through vane 28 and slot 33 and 

16 shows an assumed misaligned optical fiber 34 in V- 
shaped groove 21. As buffer lock 14 is closed, 
vane 28 urges optical fiber 34 toward the conver- 
gence of the sides of V-shaped groove 21 and 
prevents the fiber 34 from being trapped between 

20 the side of land 27 and the side of V-shaped 
groove 21. 

The final phase of the splicing technique of the 
present invention is illustrated and further de- 
scribed with reference to FIG. 6. As buffer lock 14 
25 is fully closed, latch surface 31 snaps over ledge 

32 holding buffer lock 14 in the closed and latched 
position. In achieving this position, optical fiber 34 
has been urged into the confluence of the side 
walls of V-shaped groove 21 by vane 28 and posi- 

30 tioned fiber 34 under the edge of land 28 where it 
is held firmly by the full length of land 27 in V- 
shaped groove 21 and part of V-shaped groove 13 
which is coplanar with V-shaped groove 21 . Cross 
slot 33 is sufficiently wide and deep so as to 

35 provide no interference with vane 28 although at 
the same time slot 33 is shallower than V-shaped 
groove 21 by an amount sufficient to support the 
optical fiber. The difference in depth between slot 

33 and V-shaped groove 21 is appropriately about 
40 the diameter of the optical fibers being spliced. 

Referring again to FIG. 1, fiber lock 18 includes 
a latch 35, a land 36 having an edge surface 37 
and is hinged to body 10 by hinge 19. Edge 
surface 37 is coplanar with edge surface 27 of 

45 buffer lock 1 4 and the corresponding edge surface 
of buffer lock 16. When fiber lock 18 is closed 
bending hinge 19, as shown in FIG. 7, land 36 
enters V-shaped groove 13 and edge surface 37 of 
land 36 contacts optical fibers 34 and 39. As fiber 

so lock 18 is fully closed, latch 35 snaps over ledge 
40 urging optical fibers 34 and 39 into axial align- 
ment 

Prior to starting assembly, the operator may 
place the molded splice 10 into an assembly fixture 
55 43, as shown in FIG. 8. which would hold the 
connector or splice 10 firmly while permitting the 
operator to use both hands for assembly work. One 
method for accomplishing this is simply to mold a 
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projection 42 onto body 10 which would fit snugly 
into a groove 43a in the fixture. 

FIG. 9 illustrates the cross section of a multiple 
fiber splice, in this case two, in which body 44 
comprises chambers with V-shaped groove con- 
figurations 45 and 46 for two optical fibers with 
buffers 47 and 48. A buffer lock 49 is connected to 
body 44 by hinge 50 and comprises two lands 51 
and 52 which in the closed and latched position 
grip buffers 47 and 48 respectively securely hold- 
ing them in their correct positions. The outer por- 
tion 53 of buffer lock 49 comprises a latching 
surface 54 which snaps over an appropriate ledge 
55 on body 44 and in cooperation with hinge 50 
applies and maintains a firm grip on fiber buffers 
47 and 48. Other portions of the dual splico are 
functionally similar to the single splice but du- 
plicated as appropriate so that two splices are 
made. 

FIGS. 10A and 10B illustrate a tension or strain 
relief installed over the splice assembly of FIG. 3. 
FIG. 10A shows the splice 10 installed in one half 
of the tension relief with the other half removed. 
Splice body 10 joins the optical fiber of cable 56 
with that of cable 57. The end of cable 56 is 
prepared by shortening jacket 58 leaving buffer 29 
and its fiber projecting and also tension support 
fibers 59. A flanged ferrule 60 is inserted over 
buffer 29 and under tension support fibers 59 
which in turn are wrapped back outside of jacket 58 
and pulled snug. Sleeve 61 is slipped over fibers 
59 and crimped firmly, thus locking fibers 59 and 
jacket 58 to flanged ferrule 60. 

Cable 57 is similarly prepared with its fibers 
and jacket locked to a flanged ferrule 62. Before 
installing the tension relief, soft material 63 is either 
wrapped around splice body 10 or placed into relief 
member 64 to cushion the splice and protect it 
from mechanical shock or vibration, either of which 
might break the brittle optic fiber. Tension member 
64 is then placed around the splice and cable ends 
such that the beveled edges of flanged ferrules 60 
and 62 fit into one of a series of grooves 65 and 66 
respectively in tension member 64 such that buff- 
ers 29 and 38 are limp and free of tension. A series 
of grooves is provided so that the finished length 
between flanges 60 and 62 is not critical and a 
reasonable variation, 1/4 inch (6.4 mm) more or 
less, can be accommodated. At this time, the other 
tension relief member 67 (FIG. 10B) can be placed 
over the top and tightly assembled to member 64. 
After assembly, any tension between cables 56 and 
57 will be borne by the tension relief members 64 
and 67, thus protecting splice 10. 

FIG. 1 0B is a cross section taken along line D- 
D of FIG. 10A and shows one form of attachment 
for parts 64 and 67 which include flexible fingers 
68 and 69 which snap over ledges 70 and 71 


respectively. Other forms of attachment might also 
be used such as screws with threaded holes or 
nuts or self-tapping screws with appropriate lead 
holes. 

5 The simple operation of practicing this inven- 

tion may now be easily understood with the follow- 
ing description and reference to FIGS. 2 and 8. 
The operator prepares the ends of the two fibers to 
be spliced by techniques well known in the art so 

70 that after end preparation, approximately 1 inch 
(25.4 mm) of fiber extends beyond the end of the 
jacket. Of this length, approximately 3/8" (9.5 mm) 
is stripped of the plastic jacket or buffer leaving 
about 5/8" (15.9 mm) covered with the buffer. 

is Referring first to FIG. 8, the operator may place 

the splice into the assembly fixture. Then, referring 
to FIG. 2, the operator places one fiber 34 with its 
buffer 29 into one side of body 10 so that the end 
of the fiber 41 is approximately in the center of 

20 body 10. Buffer lock 14 is then closed and latched. 
The operator then places the second fiber 39 with 
buffer 38 into the other side of the splice so that 
the end of fiber 39 is butted against fiber end 41. 
Buffer lock 16 is then closed and latched. The 

25 operator then examines the ends of the fibers with 
an appropriate magnifier. If the ends of the fibers 
were not properly butted, the operator could open 
one buffer lock and adjust the relationship of the 
two fibers and again close and latch the buffer lock. 

30 At this stage, fiber lock 1 8 is closed and latched or, 
if desired, an index matching fluid or index match- 
ing cement, commonly used materials in the art 
. could readily be added before closing and latching 
the fiber lock 18. At this point, the splice is com- 

35 plete. 

If the splice were going to be assembled with a 
strain relief as in FIG. 10. the operator would leave 
approximately 1 inch (25.4 mm) of tension support 
fiber extending beyond the end of the jacket and 

40 would install the flanged ferrule 60 and sleeve 61 
before splicing to a similarly prepared cable. 

While the invention has been described with 
reference to specific embodiments, it should be 
understood that various modifications thereto might 

45 be made without departing from the spirit and 
scope of the following claims. 


Claims 

50 

1. A fiber optical connector for splicing at least 
one pair of optical fibers end-to-end comprising: a 
body or housing containing V-shaped grooves (20- 
23) for receiving the fibers; characterized in that 
55 the housing is a latchable structure having a main 
bottom section (10) and three top sections (14, 16, 
18), each top section being connected to the bot- 
tom section by a flexible hinge (15, 17, 19) and 
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adapted to close and latch with the bottom section 
independ ntly of the other two top sections; and 
said plurality of V-shaped grooves are disposed 
axially in the bottom section along three segments 
(11, 12, 13) of said bottom section, one segment 
(11) being located at one end of the bottom section 
and adapted to receive and latch with a first of the 
three top sections, a second segment (12) being 
located at the other end and adapted to receive 
and latch with a second top section, and a central 
segment (13) being adapted to receive and latch 
with a third, central top section. 

2. A connector according to claim 1, wherein 
each of the first and second top sections is pro- 
vided with first and second land sections (26, 27) 
which serve to grip respective optical fibers when 
the first and second top sections are closed; and 
the central top section (18) has a further land 
section (36) to grip and align the ends of both 
fibers when the central top section is closed. 

3. A connector according to claim 2, wherein 
said grooves comprise first and second grooves 
(20, 21) disposed axially in said first bottom seg- 
ment (11), said first groove being disposed at one 
end of the bottom section and being inclined rela- 
tive to said second groove; third and fourth grooves 
(22, 23) disposed axially in said bottom segment, 
said third groove being disposed at the other end 
of the bottom section and being inclined to said 
fourth groove; and a fifth groove disposed in the 
central segment, said first groove being adjacent 
but separated by a slot (33) from said second 
groove of the first segment and said fourth groove 
of the second segment. 

4. A connector according to claim 3, wherein 
the second and fourth land sections each further 
include a cross vane (28) oriented perpendicular to 

ach respective land section, each cross vane be- 
ing adapted to be received by the slots (33) sepa- 
rating the second and fourth grooves respectively 
from said fifth groove. 

5. A connector according to claim 3 or 4, 
wherein the first and third land sections have in- 
clined surfaces to urge the first and second optical 
fibers progressively downward into the first and 
third grooves when the first and second top sec- 
tions are closed. 

6. A connector according to claim 3, 4 or 5, 
wherein the inclined angle between the first and 
second grooves and between the third and fourth 
grooves is less than 180° degrees. 

7. A connector according to any one of claims 
2 to 6, wherein each optical fiber includes an 
optical fiber core surrounded by an insulating jack- 
et (29, 38) except at an end where the jacket has 
been removed to expose the fiber core; and 
wherein said first and third land sections are adapt- 
ed to grip respectively the insulating jackets of the 


optical fibers, said second and fourth land sections 
being adapted to grip respectively the exposed 
fiber core of said first and second optical fibers, 
and said fifth land section is adapted to grip si- 
5 multaneously the ends of the exposed fiber cores 
of the optical fibers. 

8. A connector according to any one of claims 
1 to 7, wherein each of the three top sections has a 
latching surface (31) adapted to snap over on a 

70 ledge (32) along a bottom surface of the bottom 
section. 

9. A connector according to any one of claims 
1 to 8, wherein the bottom section has a longitudi- 
nal projection (42) adapted to be received and held 

75 in a fixture assembly. 

10. A connector according to any one of claims 
1 to 9, and further including a strain relief compris- 
ing a first and second member (64, 67), a first 
ferrule (60) secured to a first optical fiber cable 

20 which includes one of the optical fibers, a second 
ferrule (60) secured to a second optical fiber cable 
which includes another of the optical fibers, a plu- 
rality of recesses (65, 66) in said first relief mem- 
ber (64) adapted to receive said first and second 

25 ferrules, and latching means (68, 70) for joining 
said first and second relief members, so that the 
connector is surrounded by .the strain relief. 

11 . A fiber optic connector for splicing optical 
fibers (34, 39) end-to-end in axial aligment; said 

30 connector comprising a body (13) containing V- 
shaped grooves (20-23) for receiving the fibers and 
means (26, 27, 36) for engaging on the fibers in the 
grooves to lock the fibers in the correct orientation; 
characterized in that the locking means (26, 27, 

35 36) is provided on at least one component (14, 16, 
18) hinged to the body (13) and latch means (31, 
32) establishes connection between the body (10) 
and the component to effect the locking of the 
fibers. 

40 
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